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M O T I V A T I O N :  W A T E R  C L U S T E R S
•  Ubiquitous in nature
•  Intermediate strength 
allows for a wide range 
of effects and systems
•  Model systems for 
understanding hydrogen 
bonding
•  Key insights into 
macroscopic properties
https://en.wikipedia.org/wiki/Hydrogen_bond
M O T I V A T I O N :  H Y D R O G E N  B O N D I N G
   Strong H-BondWeak H-BondVan der Waals
< 0.5 kcal/mol 0.5 - 4 kcal/mol 4 - 40 kcal/mol
Directional Preference Pérez et al. Science (2012) 336 no. 6083 pp. 897-901 
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M O T I V A T I O N :  A N H A R M O N I C  P O T E N T I A L S
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M O T I V A T I O N :  T H Z  C L U S T E R  S P E C T R A
Jacob Good & Ian Finneran TF10/TF11 
J. T. Good et al. Rev. Sci . Instrum In Prep http://www.cchem.berkeley.edu/rjsgrp/terahertz.html
M I C R O W A V E  S P E C T R O M E T E R
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P S E U D O R O T A T I O N  P O T E N T I A L
J. R. Dunrig, J. M . Karriker & W. C. Harris Spectrochemica Acta, Vol. 27A PP. 1055 (1958)
P S E U D O R O T A T I O N  P O T E N T I A L
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C Y C L O P E N T A N O L  -  W A T E R  D I M E R
•  50 PSI Argon
•  Reservoir nozzle + 
pickup cell
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MP2/6-311++G(d,p)
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C Y L O P E N T A N O L  D I M E R
C Y L O P E N T A N O L  D I M E R
C Y L O P E N T A N O L  D I M E R
D O U B L E  R E S O N A N C E
R O T A T I O N A L  C O N S T A N T S
Fit Anharmonic MP2 6-311++G(d,p)
A 2911.035( 83) 2894.691 2921.6226 MHz
B 1880.135( 49) 1863.648 1938.7531 MHz
C 1605.745( 56) 1599.266 1655.5137 MHz
-DJ        -2.38(113) -2.0169815 kHz
-DK - -1.3608014 kHz
-DJK - 0.88752646 kHz
-dJ - -0.44248328 kHz
-dk - 0.67903132 kHz
Nlines 24
σ 24.499 kHz
C O N C L U S I O N S  A N D  F U T U R E  D I R E C T I O N S
•  C5H9OH-DOD 
•  C5H9OD-H2O C5H9OH-DOH 
C5H9OH-HOD 
•  Remeasure FIR transitions
•  Monomer Fit
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